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(54) LIGHT EMITTING DEVICE AND MANUFACTURING METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a highly reliable light emitting 
device with especially high light emitting efficiency capable of emitting 
light at high luminance regarding the light emitting device utilizing a 
nitride semiconductor light emitting element. 

SOLUTION: The light emitting device is provided with a light emitting 
element having a pair of positive and negative electrodes on the same 
surface side, and a support having an external electrode separately 
stacked on an insulating substrate surface. The upper surface of the 
external electrode is covered with a reflection layer having a through- 
hole and the respective electrodes of the light emitting element face an 
external electrode surface exposed from the through— hole through a 
bump having at least one kind of the same materials as the external 
electrode. Further, the light emitting device is provided with an external 
reflection layer mounted on the support, and provided with the through- 
hole capable of housing the light emitting element and an internal 
reflection layer composed of the same material as the external reflection 
layer between the respective electrodes and the external electrode. 
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(54) [igp^^^] zzytmm^^^^^mmjf-m 
(57) immi 

com^^y^mm^rmm-r^ - hi a 

z>y<^s&^ ^-c-mm?L^t=>mtii tst^tc^^mmmm hi 
>s r. hi ^^mhi-r^^ytmm^^^ 0 




hi . »tts«s^^tr^i &fr*^*\-mmm 
Hute^^^^-co^m^^. mm^^mm hi rm—ttm-^'j? 

$tL^»m«S hi tttt u-c^e ^ . 

Mm hi i^-w^'b^ert^sitii^w-f s ^ <^ &*$wt 

im^zm 5 ] ltfffE^g|5^#*;BF*3S|5«:. ^E— ^ K*|5**£r 
W-T^> ^ hi $r#mi:-rafS*iI 3 4 ^lEUifeco^^^ 

Mo 

mjfS^^^^^^m^^tulS^^^^ir^i-r^^-tir. Huffing 

[0001] 
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<5 ^ hi&m&3hi-r& 0 
[0002] 

[0003] hl-t. ^^—z^±.\^mm\^tcz^.wwcom.m 

10 [ o o o 4 ] fir] — smu^iE^.r^m^^ § iS:^ <b3x-c 

^<tr . L E D f - y y o A u ^^ifiE^Stlffi i ?r^t 

[OO 0 5] ^rfJH-. LED^-^^60iE^p] 
m^ffi. joi^Au^y^flfi^tlTV^tl^ $v 

a5tt^_hii l e id ^ y ^mmm^mm^mK f£& x 5 

hi ^ com hi m^mmmhi^ x &mmm~^^ u ^^-^o^c*^ 
20 x x^iEMmmmm hi ^mm^^^mm u „ 

[0 0 0 6] r CO J: ^ \ZL U"C. Au/<^y^^LT^ 
[OO 0 7] C^d-C\ Z7 \) ?s iy -^^W: hi lX\m — S5{R'J 

30 [ O O O 8 ] 

t^m^mmi^ x 5 hi-f-&mmi u^u^^tb. w^^f 

cO^^V^^r^t^LEDf-i/y^, A u ^ :^ -V 

\^tr_i^mw hi ^ ^^yc^m-^m^-r^m^. au 

^^WA g J- y £ rL*=.M5$CO-t.l^mriZ LtA u 
^^i/^ir. L E D f - A u t?IE^ fSfl;^ 

[ O O O 9 ] 

tt^mm&^r-r&wsytm^-hi . ^^t^s*g*stc^ 
50 ^ &<mm hi -f- & zsytrnw:-^ &i z> 0 



3 

[ o o i o ] ^^mcom^m 1 ^mmt^mrft hi-rz> zl hi 

[O O 1 1] lt*il2^KtfeO^PJfi, tufE^3fe^^- 
-=E~ yu K§j3^-C#f_ib^^-C V^^> n hi &%&m hi -?~Z>m 

[oo i 2] ^^mcom^mz i^mm.com^^-f-^> ^ ^ 

[ O O 1 3 ] tif3t:qJC3 t-fE«feco^^^. 1^1— SmUt-jE^ 

m m £ ^ HtjfE^ 3fe ^ m ^ig 7L £r w s ?v 

[0 0 14] ^0^co|f*il3 tcifE*fe<75«f^c;i:-rsr. £ 

(d <^ »9 . j&iMm hi u-c. sfcmm&^t^ix- v =x^mmm<r> 

[O O 1 5] B**^4^K«cC7)^0^ii, tufE^g[5^^^ 

[ o o i e ] ^mmcom^M^ i^mmt^mrfz hi -+■ <s r. t 

^ ^mU®{d^*^-^^> i:^T'#, F^gP^tt/g^ LED 

^ ^ ^coie^. n^m^ m*>* e> ^gpm^ td a^-t -c p^i ^ < 
^-&z> - hi a* -e # z> 0 

[O O 1 7 ] It^:il5tc:ffi*fe^0>1{i, HufE^f-ms^tt/g 
[ O O 1 8 ] ^-fgP^coM^J^ 5 ^=E*fc<^*m&<b-t-<5 r. <b 

i^^mm&^tz^gfimm&^^&^L&fi&hi. m^w^Ai 
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^^&%Ktt^-cmrfz-f-z>m i <b . Huffing- Mifi?Li*j 
hi . sr^r-r^ r. hi &<&mhi^&mycmm<7>WkmJ?m-i?2b 

[0 0 2 0] ^^^oofW^iH 6 l^mm^Jjm hi Z> r. 

^ ^ ^ KLtt, L ED^iyT't^^iore^m 
f^*£^p^_h£-ttr£, r. ^s-e# S 0 

[ o o 2 i ] {^-mm^mm^, mmBCMmx*. 

20 f*j mu c m^im ^ m^m ^ r^t-Sim ^ -c mtfz ^r\,^> - hi&w 

[ o o 2 2 ] ^mmcom^z*M 7 ^ gil (7) ^jvfe -<r ^ r. hi 

[ O O 2 3 ] 

ia^L^- ^ mm ^ rutc^^mm hi . ?\~!&mmi^m ^ 
m—ttm-£i'j?te < hi ^— msiAi^r-?-z>s<z^>>*&^i^-x:m 

IfcVS.^ ^f^^^-y)^^- Z^mm 1 1 l_h(CCu, NT i . A 
u . Agl»(c^ji$tl, IfeWl 1 3tdJz^-C^S 

^^x^> r. hi j: *9 ff^^c ^ rLta^^mm^i^f lt^^ 0 ^ 

^Jfe^'J td V ^ -T^:!H-/B t U-C^ffi ^^^> A g JB 1 O 7 td 
40 «jriffi7Lasis:ti--cfc «9 N ^coKii?L^J:oTAujgl O 

y s/^^^^tci 19 a gmi^mrt <^rL*i.mm?LpK}co 

A ii ^ < 1 O 6 ^r^LTAujg 1 O 8 <b 7$ Is 

7 O 1 hi ^^ixTV^ 0 
IOO 2 4] ^7t. 2 td^:$:^L^> J: ^ td . ^^gJ^^SU 

1 1 1 _h^Cu, N i . Aul«H||l$^ £fe$l:£|5 
50 11 3 tc J; o T^PSfl $tL5d<b(cJ;i9 $ tbfc^SlS® 
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LED^-^^°1 OO COJE^ — ^(Z^pfSl^j&S ^ 5/ 

o o coMlia^iS:i~t F^^#t/w 2 o 2 i-x jl e e>^- :> 

^ ^. 1 o s {-i^^[5@a^7 o 1 ^mm^rL-r:^^ 

[0 025] ^ ~ LED^-^^l OO CO#rl£^ 1 o 

3 *5.i: ZJtJE_mm 1 O 4 ^^mi&A^^co?V-^mm±: CD t^Z/ 

[002 6] j^~f. ^mmcommcommco^-m^z.^^^ 

[LEDf j/yi O O ] ^^^t^t U 

T „ ^jsc^^co^tg-ei^; LED^-^^1 O O ^Msgffl 

Z n S e a N^eifS^ GO^if^^r^ffl UT^^CO 

mtemik&O^mte (In x Al v Ga,-x-vN. O 
^ X . O ^Y. X + Y^l) ^S^^{r^i-t*^^^> 0 
f^co^SSi: E--Cf3:. ]VE I S P I N^^^p n 

[ o o 2 y i mik&o^mte&mm \^tz,m^i-. mm&mm 

1g('{if--7T-r-Vs ^ f-^/U, S i C. Si. Z nO*f 

§r i^^t Lv\ r<Df-7r-ri'S^-h(-MOCVD 

^>o ^77^TS^_h^GaN, A. 1 N „ G a A 1 
[0 0 2 8] ll^ilfr^fflLtp ng^^ffS 

• ^ y ^^-eM^^t 1 ro^ 7 -y ks, ^>fb-f^^ 

[O O 2 9] ^t^^^f-f*^. «^^r K— ^U-^Wtfc 
h £ U.-C Si. G e . S e „ T e . O ^ <£' i& 'Jl^-v^ ^ 
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m^-V^^ P K— h ~e3b^ Z n . IVTg. Be. C 
a. Sr. B a^^r ^^-^<5 0 ^b:^^*l?£M3:. p 

[0 0 3 0] { - r ^ T ^ <7)|Sat4^ ffl V ^fc 

[^^m® i 12] i^zsi-f ^^^mm 1 1 2«. 

^--r^)^-^. ^^^«Au^<h-r^> 0 n ^-e. ^^^^ 

^T^i4«*g i U-C-f^ffl^ 
tL6^7^^^=¥^5ii 1 1^. ftiico^^^^ttf^^ 

So 

(cuii 1 o) mmm 1 1 3 ^w^tis^^^ 

=3ffc:J:»9. C 1 1 O S:»t5e ^ ^ C u {^tfl 

S *5 ii- ^> «r .^^Jc-T hi U -C 5ftJ ffl ^ 

40 t^^^FPm^l 1 2 ^£Oi¥^ J: «9 V^^60 < >-r^ 0 

(N i ^ 1 O 9 ) CujSllO_b^. Cu tn^i-U-C^iX 
!4wJ:V^Mw5^w^oTrfo5N i (7)8, gp^N if 

i o 9 &mmm^ ^^-^j: <9 ^^t-r^> 0 n i jg 1 o 9 
^ro±i«^ti5Aui 1 o 8 v m^mmx^ 

( A u ^ 1 O 8 ) N i Jl 1 O 9_h^, N i t^l^i- 

50 1 O 8 5rS^^ ^ MtS„ i&co f^mm h: Vc 
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^ h &Jt.vr^> zl ii t -e^-c, nmm^mu^^nm p 
- r p :v -5 r. i: ^njfg/^^:^^ ^ frd 9 . mcow~m 
mmx <o m^^Axxm 1 o s ^r^^&pr-^ n ^ ^&^ tv\ 
(Agjsioy) AgSioy comm^Lcom^imwr^^ 

^^ISfitfc^, Auil osiMfli^^^tJ:^ 
A g « 1 O 7 ^^J^pP^o A g tt^ 

#>^££iH-/B ir LTtM^H^o A g ^^t^-jg £ P-p^S 
JE^*x^£p fife t LT*^ J: "9 

co^ci^t P~P p, Fft^iH-^^^^. TtSt^fflL^W^Ji 

a* ei z> *z *o . m i^-zs nz> ^n/^c-ir- ^> &m 
hi Ls-ct&mt^mm ^^^ 0 a g \^\^^>^>\^co^m^mhi 

LTA 1 , P L . P d „ R lri . W. T a . Re. T i „ 
V. C3 r . Mn, P e . Co. N i ^^fflV^TSl^Ji^ 

TA l ^ffl^TSt+iB^^^i-^ <h „ A l mco&m 
M¥4£tt:f£P-TP -srm5t^^^^f;/citi--^^< . »-fe<P 9 
^v^^co^c^f P~C P ^J^JH ^-^i^^Pi*P. 3t^<9tH 

[ O O 3 1 ] J^_h<7> i 9tCCuJl 1 1 O, NiJglO 
9 . A u m 1 O 8 . ^J;t>'A gll O 7 M^Ltt. 
*fe*f^|S 1 1 3 ^ff^^tl^^ir^g Lfc^, ioPt>" 
Auil OSlWM^^tSt, ^/ ^ ^ ^ P"*$t 

-^com . L- iP ^h— K /p if. fW]— ffi^J iriE^ — *j-co 

mmm&m-r z>m^? co^mw-^- ^ p-c njfg 

-pfe^> D 

[>< 1 O 6 ] ^^gP^PZ^oV ^-C. LED^j/^IE^ 

tc^v^r-^P^ffl ^ix^Au^yy, A u £r^Tipl%- 

a u iSr^y 7°<7)m ^ tr t^ffl t s r ^ 
mmco^m^m^^tett^m^com-arttrf ? p p -xsm^ 

i^^^mm 2 o i „ p^^^mm 202) ^^g^^i^m 

Z>ECMm hi P-C^. m®?L^#1-SAgli^iJffi^tL§ 
^PhP£r^-p <5 ^M^-er^^:^^ £r7fi^ P 
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[0 0 3 2] El 7 (j) *3 8 tc^^^x^> J: 5> tc. 

10 ^-Cfc^> 0 f^^t+^co^^co^f-^^. S]8tc^^^^>J: 

cfc < . ^-^6o^iS?Lco^:^Etci J; 19 r^j^fi^M® 202 co Ml 
2 o i?e»s^:^p, — ^j^f-efST^-as^^S-o 
^?F$ t^oTt^o ^gVECttm 2 o iioJ:t/«SI+S 

7^. L E D ^ 2/ y^Stf ^±ISHii?L^^^tt, R#ii 

[0 0 3 3] ^^JS^O^^-e^. ?jg^4^^t-*3V^-C^^7 

20 'i^^r^-p^^-Pir p-p. m^mcomm. ( j 1 s— a) 3 

#tiS 2 0 1 *5 J:PKf^J^|5^:#+^ 2 0 2 P7c.m. P E 

I ) ^J- :v ^^^S^miJjd^e?^^ x.ottS P-C^^?^ 
^-T -J< y- K-r^> . 201^. fl^c^L 

TLED^^7°fJffitcML, P^^f5^#t« 2 0 2^. P 

30 m^ffi fc^^ m hi mm hi co m i^^is,^ i^hiA, hs&m 

4ff PtP <0 . ^^^-T-a-^^^v^i^^^^i^fffcv^^^^r^ 

P. ^^^J^r^rft^ ^id. LED^^^E^^l 

^p^a-^^^m^r^tciaMp-c^^ms 1 1 3 _t.j7i^mf&is 
701 ^mm^- ^mco^^j^mm 201 co»5^ <p ^ 

K^^^>I$£P rt^Sltl 2 O 2 {i, *pj±iciJ:^J¥ 

40 Pftg#> ^^^^P^^a-< ^^Jt^E^ sPPT 1 :- P P I ) IP 

yomffi hi hi co m ^ ^ IS ^ ^J- £ *r E£flQ ^ ^b^P ^ 

ip<^. a^R^r^^p fe =]^i5^#+® ^Mpsmrwc^tb 

P ED^-7^^»l*t^V*> KLTt 

led^^ ^commmhi^&i&hi com^%L\^t^m fm 
&m^z>*^d^^ p EDf-^ ^co^^-r^a^^Mit^^^^ 
flg^ryjft P5Aij>{-p^a^^-efc^/c:ap ^^^R^r^^<4tf 
;m£r£f£ PiA^co(^;^^-tc^m3coa^^^^-Cfe *P . 



H 1 o^^tL^ i 9 tc, y\ u JS i o 8 h co ^< >- ^Mr& 

mm^\£]-b*^-r:im< te&mtz mm^, =i%m*£. mm 
^sw® l e d ^ ^ ^mm^&m e . p^^^tt« « l 

E E> ^ ^ ^cOIE^M«^P^^^^^I5«^P^^^^-t-CRmP^ 
J: 9^LTfc< Aull O 8±^iiLM^ 

&£§y^ru <t e -c ^ mmmmm &i$im e ^ c ^<^^ ^ 
■\^m^^H e-c*5 «9 . ^mmmcv^^tzmmtemtt&m-r 

ttfc2PJ£r^r£^rs 0 ^^sit® 2 o e ^octo^p^^^:^ 
^>^t^ 5 ^m^mmimm^^th ^rb^yt^m^l^ibl^^P- 
5 ^teSfe^iJi: e-c«u s^t^y^^. ^-^>-@£^y^ 
»^y^, sfe-ft:^^. B^b^-^^. mik?*;^^ 

[0 0 3 4] |W]*glJd. ^3fe7t^^^t^^-/j^c7)^F^^^ 
^iJ^^JP^-tirS^i: t>-C#S 0 £ ^ id. 60 

^> fvffi ^ ^ — ^- ^r^r ^ Er>s n t t>-e# 

C^e— yl- HW3 Ol] ^f^^fcV>T, ^fr— K£|5M 
3 0 1 JtE L E 3/ 37° 1 O O *5<t^lt® 2 O 1 £r3?f 

Jht, O O <t ^K^f5^#+^ 2 0 1(Ort 

K^ISM 3 O 1 cO/T^^fE^ (-^x. <3 d ^ id J; ^"C^S 
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3 o lww^ai/yxw, [Ml u-^^c^^^-f-^) <t 
[ O O 3 5 ] ^t^^^^^-^c^ ^^)^-yv KW^ E 

_Ei£ E7t^^f5^#+jB 2 O 1 *5J:EK|^]^f5^:#+J§ 2 O 2 
id^^.-C. m^^^Mm 2 O 1 *S.tEKf^]^^#tS 2 O 2 

[ O O 3 6 3 ^P^^fe^T^I4^«Ji«, ^-SJMtt 

x f-i mv^-f ei* ^-^r-r ^ mm.&ojz. ^ 75 ^ ^> ^ mm 

^^-a^"*^. Su t£^*^U i'^LTO. 3 v o 1 %JL^_t 

1 . 2 v o 1 e < . co 5 tzmjrvkmm 

i"±. M^r^*^m^*C*3V^-C 1 mm 3 ^ 7^ «9 cO^^-^Sc^ 3 
[O O 3 Y ] ^:^P^tC*3V^-C. mjfsm^-'^^ffi^^. ^ 
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rft ^ ^ o 

[o o 3 si ^mmcr>—mmm^$3rt ^^^tmw^^f^ 

<b 6 n -coi 9 ^?f^^7^<t:-r^> hi „ ^^ycoM^ffi-t 

o^^^copsj^r LT^^ttsfe*. -^(^m^-^m 

[ O O 3 9 ] 

^ co -ej^^te V 

m ^5*^z>j£Wte^, ^=^y^^r ^mm 1 1 1 h^c 
11 „ n i . a u % a g m^mj^mm^^, ^^gp 1 1 3 
{aoT^i^ti?. ^ hi j; 9 mj&^rLtc-Pv^mm&m 

gJBl O 7 tci^mifi7L^iS'ti--Cfe «9 . -^co^iffl^U- J: o 
TAull 0 8Wj:l^gttltTl^ 0 U"C\ ^mttl 

^ z/if cms?) ^^-c^c^>o Agsio7^^ 

£|5gfi^7 O 1 t^^tlTl^o 
[ O O 4 O I id ^ 4^ ^> ^^nm^ 112 GDmrfZU 

El 5 ^it/B) 6 ^#bs L/tC^ J^-F. Ji[!£rig^ 

-nmm-rz> 0 ££>^. ei 1 tc^^^s «t 5 te^gytmwcv 

(=nmi) EJ5 (a) fcit/ (b) 
^^^^^^g*£coJi®coB^co>f£:«-> ^^[SS® 1 1 
2 co/?: £j£i_h co £ ^rm-l-^^tm 4 o 1 Lfc^, 

^*6frSgCO;fc£_htd£p:£ 1 8 — 7 O/imCOCuil 1 O 
J&-irZ> 0 :~ -C „ ^ ^^7K^r^^gc0^cO_bffif^:. L 
E D^^^^Sco_bSa J: <9 t+^#^SS^ L. £ 
;2f ^ ^ ^ tK ^f- i^flg co^cojp: £ f^Yi^-e fo^twi: 

£r z&m-^m mmm i i 3 ^r^^^-t^^ao^-^ ^ 
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yl/COl4^?^^rS L. ^m^?^ ^^rtc: J: t9 . El 5 (c) tz. 

-5 7t£J^ ^4. O A i in CO N i /@ 1 1 O C li m 
llO _hid?f^^-^> 0 
(=C^ 3 ) N i m 1 O 9 ^?f£j5£ ^^^^r^COS* 

5 (d) ^^^^^> cfc 5 ^J^^ O . 3 — 2. O Ai m«A 
vijgl O 8^rN i /HM O 9 _tid?m^-r ^ 0 

(=C^4) m^rPS ^r^^AiaSl O 8 ^r^^c Ufcrn. IE) 

6 (e) ^^T.^> i z> . Aull O 8±W/^yt 

10 mmpjf^^m 5 0 1 ^ismL, ^^^^r^com^v^t-tg: 

^m^f ^ ^^td J: ^ . El 5 (f) J: ^ 

t-. Aull O 8 J^^ff 5 . O AimCOAgSl O 7£r 

?^^c-r^>o nn-e. ^zc^fr^ov ^-rr^^-f-^^gij 5 o 1 
a &m 1 o 7 tci^i-u-r^ia^L^iSti-^^^t--^^^ 
hi u-c^ffi-r^) ^co-efe^ 0 

K> . EI 6 (g) tn^^^b^> J: ^ _h®tr^msm@ 1 1 

jx. ^ =3f- ^^t^B 111 _t id C u . N i . A u . A g /g;6S 
20 JUStci^e^^b/ l l 3 tc: J: ^-C^gf ^^l^> d\ id 

j; k> ?v^mm 1 1 2»^$^t^s 0 ^^js^jtd jou^ 

rsifl u-r^ffi £srL%> A g s 1 O 7 id^-U-TTf^mig 
7L^i^lS:ti--C ^ „ -^co^iS^Ltd .fc (9 AxiiM 1 O 8 J=.^^s 

(ZC^M 6 ) iU_Lcoin^c: J: «9 ?P0^Jc^^ 2 co ^iS^Lf^J 
cOAuJSl O 8 A i_i ^ ^ 37" 1 O 6 ^r-^^b-^iX^^ 

v v r. w J: 9 tci^<^^co^:^±M^-^- hi . LED-/ - 
30 jE^iWm^ Mm^l w A u 1 1 0 8 irco^-a^^^^s^ 
*5fcW?*Lt\ A u y<i^-y p 1 o 6 a>m ^ g ^ 1 
o 7 co^: ^ cfc K> -hid-M < . /j^oAu^y/i o 6 co*^ 

LED ^ 5/ ^coiE^Pjm^ <tr^S ^15 «^ co A 1 O 8 hi 

(73mim.ttmma-mrLZ>mm-^2hz> r hi ^ttj-^ tv\ r.co 
x ? {zs<z^z7a>m&mw-rz> hi ^ l e d ^ ^ -ycnmm 1 

0 3. 1 0 4 CO^C# £^JItifi7LCO|^J@ i D ^b^^r < wis 

^103. 104^. Ma^^-CAu^yyi:^ 

u a u v^^^^r^rr LT^m^^A u m i o s 

40 ^) 7^*6. L E D ^ -7 ^(7)IE^ l^l;^ i A u S 

1 o s hi eom^&jmm&mm^ ^ co^-f^ 
®5<rz. hi ^-e# a 0 ^^^^u^f^. ^^M^^so^ 

m. t^$75^4 0/im(OAu/^y^5K>fV>^ 
[OO 4 1] Au^^^l O 6±S(CLEDf 

Ste co YRij^^^n^ t=>m^-W£?t^k-r: z> - hi i^X <o , 

Au/^V7°1 O 6 £riTr U~C L E ^ -^CDTEMWiW,^ hi 

A u ® 1 O 8 <L- Sr*i-rR} ^-^r"C^-^ tfc 0 _hlEA u y<^ ^ 
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E. ^^|5Sa^ 7 O 1 t^tS i: . O l «fc 5 

WJt.k^m^HCr> L K D =3- <y ^ ^ K £ ^L^T V ^ 75 «fc 5 

[ o o 4 2 i mmm 1 cox tzmj&^-t- z> t . l k d ^ 
u-c u-c*5 9 „ ins— co^m^^m-r z> ^ «t -e^-^ 

^^ri^lhTcife^flfe Ll\ Aufl 0 8 1(7)^ 

^^o/cfe, ECMJW hi LTffiffltS i: „ ^©^mu^i 
^scor^ H£r[2] <S ~ t^T-^ 5 0 

^^ftf^e 1 1 1 h(CCu, N i „ A u JB^JHM^^ftJg 
££^§|5 113 <fc ^>-^^m £StVZ> ZL hi «fc «9 Jf^^^uyb 

^^ism^^r^r e-ci^75 0 -ir u-c\ ^mmmi^^ti* 

37°^ ^37°^^^ <fc «9 . A u^-O^^r^fr U-C A uig 1 O 8 
5^^7-i*^^tP«tflg^-e>^S^lFP^:#te 2 O l ^LKD^ 

^-y* 1 o o comm^mi-f t^r^^ ^gpswi2 o 2»le 

^>„ £ Aull 0 8{i«ge^7 0 1 i^^tl 

[o o 4 3] ^^fe^'j *5 i-f z>elMjw comrfzjj~m ^ „ m 

75 0 ^ ^(C, E] 2 *5 iOT 9 tC7^^^75 J; •$> ^^^^S 

comm^m^mm-r ^ 0 zl zl -c „ isi 2 33 j;tj*e] 7 ^ ei 
-efe75 o 

[ o o 4 4 ] its 1 *=> znm 3 -2= Tri-±mmm 1 ^ 

/B 1 IO. N iJ^l O 9 S Aull08 ^r^g&'ffi^ i: E 
-C^^c U/cft, ^4 O 1 ^"9^L, f^^>«9(C|g|7 

(h) fcTj^^Ell 0^^$n^ff^0^6 O 1 ^A 
uI10 8±^lt^o m 7 (h) fc75 

12] 1 o ^T^^n^W^^Me o Ki, «tfcco^£a£f$5> 
5> (6 02) ^Aui 1 o 8±(c-c«ia^^M-r^ 

g|5^£r^^^ E. ^ {teCO --3(7>5££B£^ (6 0 

3) /j^Auji 1 O 8 _t(d-C^^^37°^r^ Z^^^f ^^-t-^>|FI5 

^ £r ^ ^-r^„ m 7 (h) fcsvMiiii otc^^ns 

J; Aui 1 O 8±E(D^7y^Ifilf|C^^oT 

ma< ^£75^^ (izg^ite^c) Go^^ams^ (603) ^r^-r 
75^?sj^r^ffi-r75 - hi j; 19 . mmtttfcm^t^m. 
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tttl^^fiilU < ^76 0 ^IfPSltl 2 O 1 *3 

ii/rttei+s 202^. mm&m— <&ttm-hi u-ci^h# 

Ktcj; ^Llfc^TLEDfy^tlgffit^ 
[ O O 4 5 ] 6 O 1 oo^ffii^f^:. ttJflg i: 

cOJ3^^rlSii--C*3 < o 9^LTfc< i:. Au^lO 

Ci <h *s -c # 75 0 

[0046] AUS108 _ht^^feSJ 6 O 1 ^rt^fSr U^cHfc 
^-e. 1217 (i) tr^^^T^j: -5 tj£ft$c^U i: LT^ffl 

[ O O 4 7 ] V =* ^MJ!^^ s ^<b: U7t^. ^§!J 6 O 1 £r 

^ 9 y =3 z^mm&ttmvhi i^t^^M^mm 201 

20 *3 ^r^p^^^^t^ 2 o 2 ^ ^^/^-fi*] /->f \m< 
m>m-t.m$3 x rj^mmM 1 1 3 _b^-^[wjp#^^§M^^x75 0 

^-e. ^§15^^^ 201 <t>f^i^^^ — — ^^-e*>-o 
-r. >^-r^-r 75 p^ig i: cor^^co^/j-^ LED^^yi 00 

^i]^^Rrfg^^:# $-Cfc5„ ^/ci. 2 O 2 (D 

^^f^i^^-— ?F^ttT?fe^-r . *f rR]-f- 75 ^f-^ir r^PH 
co*r/j^^. l e d =3- ^ z^coiEMmm^cor^m hi i^i^^m u 

e D^^^mmt^i&m p^^s^^^l e d ^ ^ 
ie jii rffijm^mi ^ - ^ ^[-^mmr^ ^ ^> - t-t ~r ^^e-r 7^ - hi hi & 

30 75 0 

[00 4 si z^v ^z^mmib*^*3:z>BL%*m&f&.m\^-Ki 

^MUt^Au^7/l 0 6?:, AuilO 

s A^coso-zfrnwrnEff^mmm 1 m^mcom him^^z. 

& Z> X 5 . ^<>- 37°^ J: »9 z^^^f 75 „ 

[OO 4 91 7i:iC, L E D ^ 5/ T'W IE A [S] tt^ffi ^ % A 

(c, l e d ^- > ^ 1 00 &mm^K 113 _h?jtc^?^-<r-75 

P^gPS^iS 202 co_bffi(vZ*fe-^±-75 0 

[ o o 5 o 1 mmm 1 £ [wj^^^^^^^^-^^^ffl u 

40 C. EE 3/ 37° 1 O O E-C^^^CO^-— 

^Ifili^/E^I ^**n^L. A u y<^ y 1 O 6 ^® i: L E ^ 

H^CT L E D5 1 s/ #7 Kt 5c ^coir#. ^ 

^15 1 1 3±^MtSv^y=«ymfi, ^fe^-<5¥>b 
tt^Stf^fe, _hf2cOj!E^tC«t ^-CitZ^E. ^T-c EE 
D^^^om^ffiCOfS^F^^^ cfc < >V «9 iAtfo Ifetfz. l-O 

^tl^7 y =* y^JliO#tt^«fc DtLED^s^ 37°co 

mm hi ^^mm hi com^jjco^ 5 < ^5 <t 5 
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wi^hi txmcojj^^w i^m^rL^ ~ hi ^m< . led^- 
^ ^comm hi ^^mm hi com^co^m txi&^—T^i^&tz. 

E ^ V 

[ o o 5 1 1 m&k^mmm i y <t mm^ e 

i o o 5 2 ] mmm 2 ^j; 5 ^fit/^tc u^^^a^m^. 

1 e d ^ ^ -ya^mmm^ x umjuj® hi go n^cna 

^ar^coig^^m^^ L.-c^^t^-r-^^ - hii- 

JP: ^ v#i ^ o 7c. 0 

c^js^j 3 : m-m&\2 hi^mi^. m 2 ^^^^ixm 9 

mzm7 O 1 ir^^^^L^^^^r-^^ ^ e-c. ^^Sltil 

2 O l*5j^t>LED^^ ^tDS^_h^^^^^^$r^ 

^ti^^ittfc c m&iz.mttmi izi*3i-fz>oc.m7 him 

E~C. g]4^^i-J: 9^, 2 o 1 _h®jo 

[ o o 5 3 i mmm 3 cox? t£mrfzi^-rz> hi „ ^g&atJH- 

S 2 O 1 cop^mhi L ED^^yiJffi cop^t-^ Etf^h ^ 
^E&Pfl3£r*gs6^ ~ <t ^s-e# % ^-m^^f/B 2 o 1 fcit>"L 

<^f^^- ^>^li:dS-C#^, 0 ^ 7t „ L E E> ^ -y ^Wim hi ^^[5 

j^mm 201 vip^mhi ^rat-BStraa*^ e^ t „ l e d 
^ttcusjjf-r s n i: -e^tife «9 tts x^mm^i^T^m^ e. 

£S^E^^7c.s6. fg^^^c^^^ V) ffi E^^^r^EE E. 

mytmm&^t^m. ^.mwmmooy -^f^m^m 7 o 1 hi 

m 1 i-*3ii-^>lE^ 7 i: fwj^tcz E"C. E] 3 (c^ti -5 

[0054] mmm 4 -5 ^+#^c^-r^> t . l e 
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[0055] mmm 5 cox 5 ^mf&i^-r z> hi . ^s^^f-?- 

9 ttj E^^fet^ A g mmm hi . S^l^S^rtcj; 19 

10 uji 1 o 8±^vy^e«^H»Ji tlWI^coi: 
him ^ Z> X 5 l^-, s<ls^7&zsf — <9 ^ 
^-f-^> 0 ^ec7>*£. LEDf s//10 0^^#yKLj: 

t> X 5 Id, ^oLED^^^«7)^^ ^ ^ft^LV« 

[OO 56] t^td. L E ^ ^ WIEAi^S&^\ '<& 

^O^^t^ttlTO^^ LTA u s<^Z7 P 1 O 6 cOit± 

td^^^ix^i-r^-^^ x t> i^-^ l e d^- .v^ 1 o o ^mm 
20 [ o o 5 7 i mmm 1 <t iw}^tci^^?^^^^-^c:^r^^ e 

^LfiltCIiE^^r^P^L. O 6 ^ I . K I ) -J- 

[OO 58] J^_h<7>GC3fMtC: 19, mi 1 i^^^rL& X 5 

hi z> ^ hi ^ £5 it> i^mzfcmw^i^vymm 
tft^m^fei&m&^m^?^ ^ < ^ 1 . e d 

30 y ^oommm hi . ^^y p isg^^f^< 
c^p^tdt^M^'i^^mig^^^E. imp^^^< 

tmmmrl M0iJ 6 i: iwnti^ a u/^-/ 1 o 6 ^r, a 

uiio s A=.ooy<iy^mm.imFjf^mmm 1 ±: iw]^^^* 

[OO 5 9] ^tC. L E D ^ ^WiE ^ j^ffi^ffi , fl£ 
^rco^xH^ri^^^^r^ E-CA n y<ly~y 1 O 6 <7>LS_h^-^r 

5o 

[ o o 6 o ] mmm 1 f^^^^^^^^^-^^r^^ e 

"C. L El)f 7/1 O O <75S*£ffit-*fET^i#££<75^— 
mmi^J^Jj ?L , A u 1 O 6 ^ L E 
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^tTLED^^^^*>Kt6 0 ^ CO <^ # . L 
E D ^ ^COABMm-mm^ A u s<Z/-^ 1 O 6 COSeffi £ 

?)^tBU L E D 5" 5/ ^(7)3E A Nm^l <t 6 0 Vt-^ 

[ o o 6 i ] J^_bcozc^tc i «g . M^ht^fiffi/g 2 o 3 cr> 

k> {^^yx^- z^mm lth i i t^^^^x^> x e> 

m&^-n led^^/i o o ^ ^gpm^c^ 

^ <h <s ^ ^ /js -c # . ^ ^i^m^mw^&Gomt&&j5$im*> 

immm 8J A vi ^ ^ ^ 1 O 6 LED^^^lOO 
-^rco^. L ED^.v^l O O ^^-T^^ KL 5 <h 

d ^ : > ^ i o o ^mm-r ^ „ 

[ o o e 3 ] mmm 1 ^ i^^t-^^^^^^-^:^^^ u 

~C\ EE O ^ ^ 1 O O OS^ffitC^j" L.-C^^{*:t7)^r— 

au^o-^i o 6 <^ ^^mmmm^r 

l o 6 co?£® ^ cor^fd^^-f-^M^^^^^^^J!^^. 

^ y^'^tlH^^tlTV^A u s<l/-J* 1 O 6 COT^ 
[ O O 6 4 ] JL^J^cOIC^tC «9 „ M^'fe^miS 2 O 3 CO 
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[ O O 6 5 ] 

10 _tir-^ 0 

[ o o 6 y ] 

[ m m co m m & m m ] 

20 [eii] iin, ^mmco~mmmi^xz>%£zfcmmco 

[mi o] n i o ti, ^mmoo—mmim-^^^>^m 
40 [oil] m i i n> ^mmco—mmim^x z>mytm 

1 O O ♦ ♦ • LED^^/^ 

ioi • - - -y- 37 ~r mm 

i o 2 - ■ - r^m-m.i\^m^mw 

i o 3 - • - Mmm 

i o 4 • • • iBrnm 

1 O 5 - • - p^i^>fk#3^^^ 
1 O 6 • - • y<l^^ 



1 O 8 
1 O 9 

1 1 O 
112 
113 

2 O 1 
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Aul 

isr i m 



20 



2 o 2 - • - v^^j^mm 

2 o 3 - • • m^y'^^mm 

3 o l • - - -=e — K^p*t 

4 O 1 . 5 O 1 . 6 O 1 - ■ • 

6 o 2 „ 6 o 3 • - - -^mco^m^^- 

7 o i ■ - - ^^m^m 



im i ] 



im 2 ] 




im 5 ] 



im 3 ] 




1 1 2 




[12] 11] 
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imtti 0 ] sp^c 14^-9^60 (2002. 9. 6) 

i^mmiB 1 1 

m^- hi . a l x mis <^ t^t^^^mm 

&^m^m^mm?L%:^-$-z>?\-%Y>E^mm hi „ ^^r-r^^i 

>r^s 3 ^ms.m<^>m^mm 0 

^f#^^ 3 ibm 4 ^mm^m^tmm^ 

&&m^mtemm*L&^f-rz> frtm hi „ ^r^r-r^^i 



[ o o o 1 ] 

[ O O O 2 ] 

[0 0 0 3] ^r- v±^tmtyc^^(7)^l; 

[0 0 0 4] f^I — ffi^lJtCjE^p5TmiBE^S^^ tb^-c 

[0 0 0 5] mmi^, LED^^/^iE^iSi 

hi & com hi m^mmm^ x sjiMr-A u 

m^m-f-^ hi Au/O^tt, ^^^*rco^m<*:-b®*3 0:0= 
[0006] roi^tcLT, Au^^vy^bx^:^ 

[ o o o y ] r. r. x% ^ y ^ :V f^fwj — ffi{RiJ 

he ^ P5T mm^ m n ^ixrt^^^ ^ ^commmtt 

[ O O O 8 ] 

(7)?Sfi^^^7fet5 L ED^y^t , A u ^ ^ 
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. L E s/ ^(7) A u ^ttfJE^Mlli^^ 

[ O O O 9 ] 

y. ra— ws^st^* < hi ^— s^ts/^y^ 

C o o i o ] ^^p^^tw^^H i ^BB*fcGo#*/&<t-f-£> r. hi 
J: ^ H3 — &rm-&'J?Zf:< hi t> — ^^TiT-^^^^^r^U 

^ >s a- . ms-^&^^Tm < i^^^. hi n>$-*iim-T?&>z> 0 * 

[O O 1 1 ] ff*ll2 trlB«feco^^^. HUlB^3t^^- 
[ O O 1 2 ] ^^^(7^fW^Tg 2 t^fE^ r. <*r 

[ O O 1 3 ] m^<m 3 tdE^fcGD^&WHi:. IWJ — ®<R!jtrjE^ 

[ O O 1 4 ] *^(7)|f*^3 iCfSifiJtCO^^^-r^ ~ hi 

[OO 1 5] fW*JS4 tdfS^cCO^t^^. ftufB^^^JHJg 
[ O O 1 6 ] ^^W|f^Il4 4^tB«cCO^^c hl-f-Z> hi 



^ iv ^ co ie ^ rsr a - ^ ?^mmm ^ a* -c isk ma ^ < 

[OO 1 7] m^<m 5 {CfS^co^P^^. HulB^lF15MiH-JB 

^e— Kfuw^^-rs n <fc &*$m±i-rz>m^m 3 

[ O O 1 8 ] ^^P^COfW^il 5 t-lE*fe<75^^;t-t-^, ^ ^ 
[ O O 1 9 ] 6 tCfa*feCO^^f^. HfjfS^f-§f5Sttig 

[0020] ^^p^coiw^xr 6 i-mmcr>mF$t hi -f- z> - hi 

[ o o 2 1 1 m^r-^h y {^mmco^m^, m—mmi^AE.M 
i^^mm ^ ^t-^v^mm^^^- ^^.^w hi . ^^:^^_b 

t . ^i-fr--rz> - hi ^*&m hi-r ^mytmm-comm^jm-rr^ 
[0022] ^mm&>m^xsi7 ^mmc^jj^^-f-^ ^ hi 

^^rump^^ < Ate uaxt^^^^^^^r^co^^^^^-efe 

[O O 2 3] f#3ft^R8 {CfE^feco^P^^-, HUSB^IN-^^^ 

[00 2 4] ^mmcr>m^m&^tzmtc&^mhi-i-z>^hi 
[0025] 

^mmco Ai.m^^, mm^L&m-f- z> i^Mm hi mm^Lx-^ 
mm ^ rLt^^^mm hi mytm^cry^-mm^, m 
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m-—ttm-&<p*t£ < hi ^^m&tj^m-r ^> s^i^-^^tiY 
m-$-& hi -x^ytm k> m u^^^^^&^^a-F^-tt^ r. 

hi (75/«ci^^gtr^-r5 ^ <b SrWtgir tfc D SP^>. 

^7^^^^Uil 1 1 _h(CCu, N i . A. 
u . A g^^S|i|^t--^jp^^^ 1 1 3(Cj;oT^f 

mmmi^xsis ^-c hi L.-c{^:ffl ^^^> a b mi o 7^ 

A xi s<^'-J p 1 O 6 A u /S 1 O 8 hi aK -y~ ^ ^ V 

^^-C/^^> 0 £ Agll O 7^«ES 

7 O 1 ir^^tLTV^o 

[00 2 6] ife*^ 1^1 2 tc^^ix^> <t 5 tci. ^mmco^y\ 

1 1 l_h(CCu, N i . Aul^lKC^l^tL, 

1 1 3 tdj; o-C^gi^^x^> i: td«t «9 ?fM^^fc«ffl 

l e d ^ -7 1 00 cojE.^—^cowimm^ v ~y y 

ymm^ <fc K> . Au^vy^LTAull O 8«b^y 

i-m^^J^^^^^^B^^S 2 O 1 ^LEDf :v ^ 1 
O O COMIiS4-t£^- f^J^ESiH-/B 2 O 2 L E D ^ ^7 

«bfc. Aull 0 8tt«BE^7 O 1 t^gg^^T^ 

[ o o 2 y ] - ~e. led^^^i o o <7}-m.mtm 1 O 

3 joi ^iEmiil O 4 i: hi<F>^Zs 
CLED^^^l o O] ^mm^iSl-f Z>%£zfcm^f- hi u 

-c . ^mm<7>mm-v-te led^^^i o o as^/s ^ ^ 

Z n S e^-G a NT ^ hlW,^ CO^mtfc&mm Lfc^^) 
mtemit&D^Wifc ( I ri x A 1 Y G a j x v N. O 

to«ig^ u-ri^;. 1VE I Sj^, P I p n^-a- 

[ o o 2 9 ] mitm^mw&igtm i^r^m-^, ^mtfcm& 



*Rk^\-3i-y--^ Y -f -TT, ^ f-^/l^, S i C. Si. ZnO^ 

<5 r. tv\ (7^i^^7 ^ ^ tciivio c v D 

h?&m\,^^^&wo^m&&7&rft^-&z> - hi7bs-T?^ 

<5 0 f-^r-^ TS^-L^G a N, A 1 G a A 1 

[0 0 3 0] Lfcp ng^iSrttS 

- y -e?f^ u 7^ f^'^km , & m&k-T- si^ ^ — 

[ O O 3 1 ] ^fb#3^^^f^;. ^«Sr K-7°L^l^ 

h U"C Si. Ge. Se. Te. C ^ ^i^^L^^-^ ^> 
^ hi ^S^^ LV\ — pSg»¥^»^$-fr5 
mS~te. p^K — h -e*?^> Z n . 1VI g . Be. C 

a. Sr. Ba^SrK-7°^^6 0 Mfb4^^^^f^. p 

[0 0 3 2] ^^(C-y-^ 7^T^CD»teM^fflV^c 

r^fsism^ i i 2D ^^^{d*5ti-s^spmis 1 1 2^. 
i^zsrt z>^Mmm 1 1 2^. ^tts^JiEw ^miziM 
^^-yT«$titt<tv\ 1 2^7T^-r 

<&-rz>im*&. ^i(iAul<bt6„ ^ - "C% ^^/Sir 

ti5^7^^#^rv'it^i 1 m t^mm 
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(Cull 1 O) 1 1 3 ^^^nSgB^tc^ 

^(-J: 9 . C ia,lg 1 1 O ^r^^-f^o C xx 

l\ *7t. %&m£K 1 1 3 ^s^^fe^^sgp^^^^coff:^ 
(N i jg 1 O 9 ) Cull 1 0_h(C, Cu (C^J-LT^ 

i o 9 &mmm^ ^ ^-i^x <o mf&-$-z> 0 n i m i o 9 

^0_hlc«^ti5Aull 0 8 iDfl!^^^ 
^/cfe, ^co^^m^ £ irfctfeir^ hi . ®<7>jap: £ £r?^ < E 

(Aull 08) N i JS 1 O 9 _h(C, NT i id^f ET^^X 

t^COX I/^MCO 5 -=>-efe^> A u HP^AuiB 

1 O 8 y^tcj; «9?f^-t-^)o -ftiico^^m^ £ k£ 

m-t~z> hi „ Au{iSftT?fe5fcftis^i^(7)^i=i 

-xz * y ^-rz> ^ hi Tb^mf^mm^ ^^-^x k> „ mco^y-^ 
mmx "9^^au^ i o s £r7f£/7£-r^ ^ taw* ti/\ 

(A g jsio7) a K /b i o 7 comm^Lc^m^mpjTi^^: 
m&mmx^t^m^ Auiio8_hic«t^7^(cj;i3 

Agll O 7 £r?F£/5£-t-^o A g «u A u (C^LT^tL'tt 

<r> x^^&mco -5> -^<^> — ^-efc 9 . ^7^. ss^t^f^-T&^tti 

E-Cb^ffl £axSo Ag^tts.t LT^ 

co^tc^ lt t i^sw^^. t) an E^w^n^-h 

LTAK P t . P d. R h . W\ T a „ Re. T i „ 
V. Cr. Mn, F e „ Co. N i & ffl U ^ TSltl £r 
ffMLTti^o 4**31, Ag(^5ffi^aW4i:L 
XAl^^TMSHMtSt, A 1 li, mcry^jm, 

[ O O 3 3 ] £X_t.COX 5(-Cufl 1 Ni/BlO 
9. Aull O 8 , #£> E O^A gil 07 £r fl^dc E , 

1 1 3 ^ tl S SIS^-IC IS:© L , ^iO 5 

Aull 0 8±(D^Sr^*t^i, ^y^mTK^-v-W 

-^cr>m^ t — -t^^-r^— <tr, iwj— ®<ru(cje^l— *j-<o 
mmm&m-r z>m^ a^^mw^- ^ z^i^m e-c ^^^^rtg 



[^^^^°10 6] JC*3l/ . LEDf j/ytOIE^ 

^ ie^ n^m^^o x zjz^mmm hi m—^m-^r^^ < <b ^ 

(Cjo^T-^^(I^ ^n^Au^^T 9 , Au ^-Qti-^ 
/j - fz> <5 / z^'O £o o tcjoft S L E D ^ : > 

(^^SMM 2 O E ^Sltl2 0 2) 

z>BCMm hi E-ci^i. ia?L^tsAgi^ijffl$ti5 
^ -^cornm hi ^Mmm hi ^ \^~cm^r i^t^m^ 

^rLt=> corner co Jd^^ ^m\^t^Rttcr>^\t£Jj x k> + 

[0 0 3 4] 07 (j) $3X ZJ^m 8 (C,t:$ ^ ^> X 5 t-. 
L E D ^ s/ ^mmwil^^P5teJ^l^W2tit E fcSWS t^:. 

^~y<—mvt^ commzL&^te < hi t» 2 e. ^-r 

KH#tCL E D ^ ^ T-^rUX^ pI^^J? $ 
«t < . — -^>c7)^5a7Lc7)^^ic: «fc «9 rt^Sltl 2 O 2 com 

m^^^^mm 2 o i^#su -^Bff-e^^^^^-o 

^t^oTl^c ^^SW^ 2 0 1 *5 Jzt^P^^d^t+S 

202^. ^^mm^i^m~tt^^mmj&mtsirLZ> 0 ^ 

L E D ^ ?/ ^^gff ^±|EflTii7LO^^ii, R£f£ 

[o o 3 5] ^mmcomim-<:ix^ $Mikvtim^$3\s ^-x:^jj 
tt^t^wi E-c. *mttik<r>imm. (j 1 s— a) 3 
2. m^mm(r>^ y ^ ^Mflg^^ffi ^^^>/5-, 

#^tt{C^tf/t^. El 7 (j) td^r^^X^ 5 

2 0 1 *5 XXJ-tt^BLmm 2 0 2 ^r/5fe§!J ET^m. EE 

y y& mmcom ^^fp^ <s j: ^ e c 

TLED^y^lE(C^f U I^I^SWS 2 O 2 L 

fc?>^ f^js <^ Mflg hi co m >ss t ^f^^fe 
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^r^^^^^^pm^r^^^^t-t-r^^^p i i 3 _t.j=ri^Mr&£s 
rL^^i^^mm 202 & „ ^-r^v K^mit^^-^ ^^is 
sa^ 7 o 1 ^r^^-t-s<jnj^^t-^^:#t/B 201 co^$ ^ K> 

m-t-j* naff < M$^5 0 *z<r>t^tf>^ LED 5/ Zfifi & 
-Y^VK$^L5I^, rt^Sttii 2 O 2 APffiicJ; 19^ 
^^^^s^^^^< ^^^(-^^7^1^. L K D > 

z^a^mmm ^ com^^E. i^sai^ ^Bgcusfc: ^t^k> 

<T>„ L E D f 5/ 7°^^ ^(C ^ y K t /c 

1 . k d y- ^ ^(^m^Sct ^.wwhi <^>m^*£L u,t^\mfm 
&m*b z>t-sbi^ led iy ^<7>m^ttti*^mm*£mcom 

ti^j£T^-y:TV^7c 0 L£*L. *^0^(c*5^X«, 
S^r^:^P^-ttcimJ!gf--C^ie>^^ U/tSfe, L E D^ s/ ^ 

mi Of^$ti5J:9i'^ Auli 0 8±»/<y^|fM 
fiSi^f(cilR]^*o-C*B< ^S7f?m (Rtfit^ 23^ 
#ffe:bt^s<7DiSfr^ — Tern) co^B^^r^-ihS^M 6 o 1 £r 

^i^iwet^L e TD^^^mmi-^m i^. rt^Sttlft L 

E D ^ > ^(73IE^ M^Sg £ - ^^gRlig^P^ ic ^M-t -r B£fl5 

^ < ^^e-T^> n 1 1 

BttM^fiJ^ ^^m^f^^iJ^r^ffl L-7*c. 0 1077 

Sfc^rU^-^r^r £-tirS 0 ^^RWl 201, fci«^lt 

l2 0 2(C^W$tl5«^J(^ ^^5^^3-<b££t±J £^ 



mflit. -<>-i/ ^t-}- ^ >-fitfJ!g^ if co^-^gp*t^^^(d^ 

[OO 3 6] ^3fe^^^^^^-^^c7)^F^^^ 

C^E-' — /V- K^f5M 3 Ol] ^^gfamcjfcSV^-T. ^e — yt- 
3 O 1 fit. LED^^/^lOO^i ^l+S 2 0 1 
it ^(^LED^^/^lOOct ^Sf5^:#tS 2 O 1 WI^I 

3 O 1 oo^t^^r & u- V 5<mWi . mi u- >- ^ff^t^ fct^^t 

[ O O 3 7 ] ^fe^^^^^-ffi (7)^$^-yl. ratt^ L 

^ ^M^ff ^riitR-r S 1 <!: ^-tj^ ^ o ^^- > ^e- — yt- K 

^«l^LT7y S /7 , ^y7°llg$tiTt)J:V\ IP 
^ . L 7t^^f5^^j-^ 2 O 1 O^P^^^ttS 202 

(ci^^L-r. ^«ltl 2 o 1 202 
[o o 3 s] *^p^^*5v^-r^^^^m^^. mvnjMtt 
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^co^^r^ri, HufE^^^utci^f u-c O . 3 v o 1 %J^_b 

i . 2 v o i %J^~F^^ ? ^ u< „ 9 ^M^tt^S 

^^ooj^j^^f^r^^^v^-rp^v^^mt*^^^ r hi 

5 O O m^t-t- 5 O O O >fl§J^"F-Cfc^> £ . ^-mtmfmCD t° jy 

[O O 3 9] ^:^0^tCl*5V>-C. HufE^^-'t*3ffffiJB^. 

UT^5o ^^(-J: 9 . ^^t^^-a^^S^ ^a-b-S^^- 
gB^J^^^m/P 4^ tdlfr 9 iA^. HutE^^-te^m® 4 1 co 

I o o 4 o ] s&mmco— mmm^^sn ^my^^mcom^ 

^.^pm^^ffifi. ^^--is^mjp (ci^- ^ ^> mmm . 
^M^±^-r^>o mmcomixi^mm&&t'o flair z>ni 

l O O 4 1 ] 

c^js^-'j i : ei i td^-r j: 5 ic, ^mmco—mmm^im. 

m^^^^O^te^ ^^Ttf^^mm l i i l.^c 

ii N N i . A u . TV g /g/^jip^^Jg £ a-L. *fe^^f5 113 

g JS 1 O y td^^aa^L^^^-C <9 „ -^r^MiM^U- J; o 

TAull 0 8(D±ffi^ltilLT^6o U~C\ 

ffij id ^>^/6^ 5 l§3t^g(i L E D ^ 5/ ^ 1 O O COJ£M — tt<73 



^cHii7L(^IWA u ✓ O^*"^ U"C A u /g 1 O 8 t 
-r ^ (ms-} ^^L-C^^)o £ «b A g JS 1 O T i^^f- 

£PBEiSftT o 1 t^^tlTV^o 

[ o o 4 2 i ^^^s^u ^^n^> ^^mm 112 ^^^^7 

El 5 (a) (b) td^-rj:5t-. 

^^7K^r^^g*gco_h®c7)^f^<75YS:St-. ^Mm^l 1 1 
2 coi¥^i^_tco^:^^rWf-^)^3y4 o 1 ^M L/c^, 

i>-^J3^^^_htwi^ ^1 8~70^ m(7) Cull 1 O ^r?f^ 

mm^-m £s^tz> 1 1 3 ^r^j^^^r^^^t^-^^. 

(□C^ 2 ) Cull 1 O Lyr_^, ^.WW-Jt— ^ 

^^^X^) 5 ^CJ^^ 4. O^mCON ill 1 O.^Cul 

1 1 o j=.i^mrft-i- z> 0 

(ZC^3) Nill0 9^«Lfct, 3Z&fffr&^COm 

5 (d) t^^T< ^ <5i 9 iS O . 3 — 2. O^mCCfJ^ 
T_i^l08^rNiJSlO 9 _btCl^^-t-^> 0 

(=C@4) ^^jg £ A u® 1 O 8 ^r^^U^c^. El 

6 (e) i^^jk^rL^ X ^ iCl. Aull 0 8^(7)/^^ 

sfm^f^^sy 5 o 1 Crista ^^^^ts^^t^^^s 
mmm^ ^^-^x 9 . ei 5 ( f ) tci^^^^j;^ 

iCl. Aul 1 O 8 _LtClJ^:£ 5. O MnKDAgll O 7£r 

?f^-r^>o ^ ^nim^^^^-cmm^^^m 5 o 1 

t^:. Ag^l O 7»LTKii?L^ft^/-cfeH-7^^ 
(Him 5 ) 40 1^lO«50 1 &m <0 hi \ZL X 

K> . E] 6 (g) tci^^^b^> J: -5 fct. ±Stc:^^m^ l l 

^^^K^v-^j-^g 111 _btClC Ni. A u . Agi^ 

Jipt^^S^^t. ^fe^^l5 1 1 3 l^Xo-rZi&M&fr&ZL hiiz: 

x<o?\~^mmi 1 2«^$tiTv^^ 0 ^mmmi^^s^^ 

^L^Sg^t-t-cfe vy % -?r^ii7L{C «fci9AuJ1108 

WAull O 8 _bffitci. Au/^y 1 O 6 ^r^r^b^^bx^ 

v\ r.<7^ J: ^ i^y^i^^comi^im^-f- hi . l E d^ .x^co 
TE^F^m^^^f-^m^coA Uj fS 1 O 8 ^ co^^^^^s^ 
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Ife ?o td bhtil-^- LV\ A u s<Z^~J p 1 O 6 coffi £ ft£ A gjfl 

0 y cojip: ^ J: «9 -H5>S5 < . /5^oa ii y<i^y 1 O 6 CDAH 

1 e d^ ^ -y^coiE.^m.mw.w, hi ^v^-m^cD j± xiim i o s <l- 

J; 5 i^/<>'Z7°com%?mW-t- ; 5 hi . L E jy T^t^m^ 1 

0 3 „ l 0 4 0^§^^i:ii?Lort^J; l 9 i b^:#<Kii 

^10 3. l o 4 lii?L^±^AuA>yi^ 
L A u ✓■O^S:^ U-T^£f$m^<7> A u jB 1 O 8 <t£g^-t~ 
^5 7d#>. LED 5/ y° COIE ft f^m® <t ^mm^cT) A u if 

1 o 8 hi com^^mm^mm^ Liit^g^ 9 ctx&tf^t 

t^-C^5 0 ^^JS^iJ-e^. ^#^8 O m 
m< S^Cffi £ 7^#tJ 4 O MmCOAu ^^^"^r^^-T^-f 
L-7d 0 

[ O O 4 3 ] Au/<y-/l O 6 LED 3^ 5/ Z^cniB 

A u /<l/Z^ 1 O 6 L"C L E D^ 3/ ^COIE^ r^m^ <b 

Aug 1 O 8 <b^r*j-fn]$-y:T^Lfc 0 ±|EAu/^^ 
£r^t- LTd^-a^^f^:. tfil=^7d *9 > 5 O g f "C 

(mm y ) mmi-, LEDf ^cptfW^tJj y h 

L. ^HfPBB^ y O l tJglttS £ . El 1 (^^tLS J: 5 
i^Jt.\z.mmc(7^ led *y 5?^ K £ *b"C t^i 5 

[ O O 4 4 ] miS&ffl 1 (7)J; -9 T^^^ttd-^-^ <b . L E D3F- 

L-C^^ffi L"C^5 K) . tm — ^^m&mm^t^ - hi 
««1-ycWf^tl/\ Aull0 8_h^ 

>-yi3:e{[ilpir^M3:m^^Tv^Agg 1 o y a 

«gi 1 i±trcu, n i . a u jg^jiim-^s/B ^^b. 

1 1 3{i«fco "C5>^f ^tLSritj;!? Jf^^c £ 

l e d^3^^ 100 coie^— 3^ confirm*^ y 3/ 

jy -ymm^ ^ k> . a u ^<^^^^\- u-c a u /s i o s 

#^te^m^«/5^^^.^l5^ltii 20 1^-LED^ 

3/^1 00 Gr>mm\^w?i-f ^r^, rt^siti 2 o 2 ^l e 
d ^ 3/ ycomra t s^-hs hi (7>mm) ^7^*9 ix/v-cv^ 
-So ^ ^>^. au^ios t^^^psB^ y o 1 hi mm c"5 

[004 5] *^»Ji^*3t-t^»SltJiO«^^, 123 



comm^^fm^imm-^ ^ a r. r. [U2joJ;^|l]7«, El 
^r^^b^^bA®^^5V^-C-t5ai0f U/t # com^G*J^l0f®El 

[oo4 6] 1 a^i^nim. 3 -^-e^^jfe^j i <t mmizi 

L-C. ^ ^x^^i/tJj|w«»i:ffi^^ L-CjilHi3L C u 
/S 1 1 O . N i /3 1 O 9 . Aia^l08 ^^$15^^ L 

(h) fe^t^igii o ^^^t^^mvtco^m 6 O 1 ^-A 
uli 08 _Lt3isS:e-r n^i-e, y ( h ) fca^tt 
g] l o^^^ti>^^fc^^6 o l fi, M^kcom^g^ 

5^ (6 0 2) ^Aul 1 O 8_h^T^|5iB^^^t5 
ms^£r-^^^ L. ^^td. Ytiico — ^co^^ag!55> ( 6 O 
3) ^Aujg 1 O 8 ±.\^~X: s<Z^-7 P %:^Z^^ ^( ^ ^f~^T ^> ^15 

^ ^ ^ <3 0 y ( h ) fc^iA^EJl Oi^^ixS 
«fc ^ tCl. Aull O 8 J^ffico^-^ >-^?f^/^^Bff^r^^^o "C 
,^H< ^^>^ib«C (Eg^#^*»c) cO^^Bg[55> (6 O 3) 
&&m : &ig.m-$-Z> hi IZL K> . m^^T^c^LTc:^. 
(»l/j^^Jil L^< ^^> 0 ^/i. 2 O 1 ^ 

j:TO^siti2 o 2^. mm&m— &>ttmhi l-ciw]b# 
^M^n, ^t-^^tts i^M^^ci^^-r ^ l ed 

^- ^ -z^imm^^mm l, p^^smi ^ l e d-j- : v ^a^y ^ 
k;ci *9 w \^m%h ^^-c l e d^ 3/ -y<7>mmm hi 
hi (7>m?tmmt£ < m&& 0 
[ o o 4 y ] e o i co^^id^. hi cz^mmm^ 

^~rm, ^mi-mm^^m^r-r. hi mm^mt^^-r 

[0048] Aulil O 8 _bi31^kM 6 O 1 L/d#C 

fig-e. Ely (i) ^^^ix^i^tci. teSfc^j i: u-c^ffi 

[ O O 4 9 ] y rzr >-^g^^Yb LTc:^. 6 O 1 ^ 

^ «9 i>-v=i i^mm^^m hi x^tc^^^^m 201 

1 3 _t.jTi^m&?i^j&m£5fLZ> 0 
r. -e . ^f-^p^:tt® 201 <z>i^i^^-^— 
-c. ^-r^«i^r B ^^/h(^LED^5/yi 00 

c7>ft^f^. led ^^a>iE_^mmmcvmmhi 

e d ^ 3/ -^mm^mm l . p^jsp^m^ ^ l e d ^ 3^ 
iBim.mmmm^-^^^mmm^yj^-f-^^^E-r^ - hi hi^ 
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[oo5o] z^y =^mn%**^*£z>ztttm&j&.mi^*z 

[0 0 5 1] y^ir . L E D f - ^ ^<7)IEA i^m^ffi^ ^ A 
u A>-^ l o 6 <3Difi:_b^^:^L^^L>f3AS E-C^fp^-f-^ J; -5 
tC, LED^-^^IO O Zlft&M^tt 1 1 3 _t^-^^=&-t-^> 
F*3g|5^iH-;g 2 O 2 <7^_tffi^*fe^ir^> 0 

[ o o 5 2 ] mmm i ^ f^^ic^^^^-^^-^c^^^ e 

-C, LED^-^^lOO (JOS^gffii-^t U-C^^^cT)^--^ 
SiSlt^EE^J^rAP^i. A u i o 6 mm hi L E D^- ry 

^(7>j^Mmmmm&mftk^-i±*^*£m^. ^ y ^-^^-^-^ 

'Mm iz: T I . E \^>^ y "^^r ^" -f *K ^ H ^ - >5 0 ^ ^ <h # „ £fe 

^151 i 3 j=.i^^&i-rz> ^mn^te, m^?b-< wjj 

'[^Li^'bStsf^^y. -Az.u&cr>E&Jj {z. X. o~Ci\5L%is E^ ^7t. EE 

^-r ^ wii^^^mm e-c^ < 0 ^<^.e 5 t--t-^> 

ch ftti^^^rnJ— W EM ^ ch < % LED 

y -yoj-mm hi ?\~%zmm hi com^co^mix^n^—^i^^t^ 
le Df-j/ z^comm hi ?\~^mm hi ^mM^^ii^w 

[ O O 5 3 ] S^fC^M'J 1 tC^C-t ^ZQ?M 7 hlt^M^ E 
T „ [H 2 fc^v^filM 9 tc^^tL'S J: -5> 

[ O O 5 4 ] 2(Di5 E^^g^t^S^. 

*3:{3?4ffi<^^ 0 L E D f - 5/ ^ ^^Sltl 2 

o i <r> p^m hi o-> m i^mm & ^ e ^ ^ . l e d =f- ^ (b 

-r ^ r ^ t» ^ m L^^^^r^r^* t, ^<b&-. 
yh^^co^v E-c^^t^^-^^^mv-r^) ^ hi \z. 

immm 3 j mmm 2 na^n^ i2$,5v^ii]9^ 
sa^y o 1 ch^g^^^L^^^^-^^ ^ E-c. ^f-^is^tt^ 

2 O l*3j;t>LED^-^ y<7)S^±ir^^dr^«]ig^^ 

■^r^hit>^mAh e/cz 0 mm^mmm 1 ^*3^^zc^ 7 ^ 

#^LT, 12] 4 tc^-T J: -5> ^^SMiB 2 O 1 ±S*5 

t 0 o 5 5 ] mmm 3^«t 5 ^+^^c^-r^> ^ . ^^i^iH- 
s 2 o 1 (T^f^jig i: l e d ^3- y ^imm hi com\^^L i:/c/h$ 



i^m-f~Z> - hi t5 ^ ^ 0 ^7t. E E D : > -:Sm\m hiy^^ 

^mm 201 cot*\§£ hi cowni-mwn^^L e ^ ^ . l e d^- 

^tc^Jfr-r^, d -e^t^i «9 m Egb^cO<Jg:-F^r#S5feE. £ 

^^^^£^#7^^ ^^^^fficO -5 ^^gf5@B^ 7 o 1 ^ 
^^^^^>^|5^^r-^^ ^ E"C. LEDf-5/y<7)Ste±t>: 
^ ^- z^mm & y^^-—zyzy f\ y — ^PP^U 

^ ^ tc J: o-C L E D^- ^^^r#}-_ifc L/c 0 MI&l^mM 
m l ^*5{-t^>ni^ 7 fW]^^ E-C. EI 3 tc^-f- J; -5 

[ o o 5 6 ] mm&\ 4(7ix -5 ^+»^c^-r ^ <t . l e d^- 

<5 ^ ,k ^-e^: ^> 0 

tmmm 5 ] mmm 1 ^ *5 t-t ^ ^t^s ^r^^t u^fi, 
mmm 2 ^ rwi^^ e-c. a s mcr>±.{^mm^ x ^^tts 

[ o o 5 7 ] mttM 5 cox 5 tzmj&i^-t- z> hi . ^g^t^^?- 

EL%t^*hZ> hi J; <9 . ^g^if:^M<30^:^ *9 Jrb E<£j^£r_L 

u ^ 1 o 8 Aicos<^^m:wmpjf^mmm 1 <t 

^^r^o -^to^. L E TD^- ^zT 1 O O ^^-T 7^ ^- K E J: 

9 <t 9 /e>-^>L EI)f ;y -^<7) A' ^ ^ t^t^^ LV^ 

[0 0 5 8] ^tC. LEDf-y^(DiE^SlW\ ^ 
^t^^^-t^3»«^W^^^ LTAu 1 O 6 O^mAl 

^^zrv^f^M^-f- ^ X ^ \ZL^ LED^F-^^lOO 

i o o 5 9 i mmm 1 <t fwj^^^^^^-ar^-^^r^ffl e 

"C. I . E I ) ^ v 1 o oo^S^tx^^*^ 
Sifil^EE^J^rAP^L. A i^i s<Zy zS* 1 O 6 <h L E D ^ ^ zS a) 

[ O O 6 O ] Ei._tc7)Z[l^^ <t "9, Ell 1 l^^Z5frZ> J: -5 

^m^i&m&m-r: led^-^^1 o o ^f-^pm^ com 
^&jmm&hi hi ^ <b^^;>t^s^#^»fs£ 
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immm 7 : mmme ^^(cAu/oyi o 6 a 
u/gi o 8 j=.cos<z^-^w>mimpjT^mmm 1 <t: i^j^m^co* 

^ -T So com. LEDf-y^l O O £r ^ ^>KLJ: 
5 «fc "5 id. L EDf-i/^^:^ £ £ f^taf^ L^®» 

[OO 6 1] ^fd. L E D f - 5/ 7°(DIE ^ , m 

^L^^L^frRl^-e «fc -5 L IOO $r*feS-T 

So 

[ o o 6 2 ] mmm 1 ^ i^j^tc^^^^^^-^^r^^ u 

-C. L E D :v ^ 1 O O coS^B^M LT5:^#:c^^ 
Slfi:idJ!±^7^r^P^L, J\ \i >- ~y 1. O B^iffit L K D =f ~y 

E D ^- 5/ ^C7)IE^ Pfm^ffi <ir A u 1 O 6(7)^ffi<t 

T v^Au/<yy 1 O 6CO_h£|3&3^ ^ *K =^r ->^^ co 4* 
tbft/±J E. LEDf-yy^iEA^m^t^l-Sc 
~C. LED^5/y(7)iE^j^m^^ Au/-<y7°l O 6 ^ 

[ O O 6 3 ] J^_h^XS(C J: 9 „ ^^tt^ll 2 O 3 CO 

m&t^-c led^-^/^i o o t ?^nmm ^ com^^^a 
^^^^ £ &i^&2£mw^<&<&mm&3mME*> 

C^^fe0ij 8] Au^^^lOS^ L E D _x ^ 1 O O 
So ^ com „ L ED^^/^l O O ^ -f >- KL«t O £ 

[0 0 6 4] ^{Cl^ L E D ^ yoiE^f^mSffi±^ A 
E>^-^^° 1 O O ^tttSo 



-C. LEDf-yT^l O O c^S^S td^t E -C^^^co^-— 
y^r^V^> Ki-^> 0 r. co <t ^ . «m^<k A \x sO-^ 

i o 6 co^® t. (7^m\^^^-^r ^>m^(^=^^^^mmvx, 

^ y^^^St^tl-C^SA u l O 6 CO"F§|5 

rug ^ ^ z^mm^^-^r s ^ ^ ^ < ms-rz> 0 

[ o o 6 6 ] J£X_bcoiE^^ J: *d „ MJj'^Wmm 2 O 3 CO 

LED^-^^l O O ^ ^^[5®^^ (DfflM^^il 
^6^ffico^^ as E55b^^r^_b E. m^ t^^ -3 

[ o o 6 y ] 

aK^ K-t^r <h-t:\ [W]^S^co^M^;^^"aip^f3^[WI±co 

[0 0 6 8] ^^id. &lMJW ^ E-C. S!f(i^T^f>^^ 
^^M^^r^^tt«^^^^^^_t^^§lJ L/c^, L E 

So 

[ O O 6 9 ] 

[IS]®COffiJ^7fet^^] 

[Eii] mid, ^mm<^~mmim^5LZ>m.zttmw.<^ 

[is 2] ei 2^. ^mmv>~mmim^£.z>mytmw.c^ 

[is 3] Ei3«, ^mmo— mmmiz- «t s^3t^i^co 

[is 4] m4fi, ^mmv>~mmm^^z>%£zttmw<n 
m^i^ffiis-efeSo 

^r^-r^^^co^^:l0fSE]-efeSo 
[IS 6] g]6tt, ^0^^^^^SMSW?F^X@$r 
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